All the experiments were performed under inert conditions. THF and toluene were dried over Na and used fresh distilled.
argon stream is used to displace remaining CO 2 . Then the mixture is transferred to a schlenk containing the hyperbranched polymer PEI (293mg, 2.09mmol terminal amino groups). The reaction is heated at 40°C over night. The solvent is reduced to 10mL and 50mL water are added. The white precipitate is isolated and washed with water several times. After drying under high vacuum, the product is obtained as a white powder (480mg, 83% yield).
1 H NMR (C 6 F 6 ) δppm: 2.4-3.6 (m, NCH 2 CH 2 N and R f CH 2 CH 2 CO). 13 . carbonyldiimidazol (338mg, 2.09mmol) was added slowly to a solution of the above obtained PDMS monocarbonyl acid-terminated (1851mg, 2.16mmol) in 20mL THF. The reaction evolution was observed through CO 2 formation.
After stirring at room temperature during 2h, the solution was degassed by an argon stream. PEI (293mg, 2.09mmol primary amines) was dissolved into 20mL THF at 40°C and added to the reaction mixture. Reaction was allowed to stir at 50°C over night. 50mL water were added to induce a complete product precipitation. Upon cooling to room temperature, solvent was removed. 
Solubility measurements:
The infrared absorption experiments were performed using a homemade titanium optical cell 5 withstanding high pressures up to 35 MPa and temperatures up to 250°C. A schematic view of the optical cell is shown in Figure S1 . Optical access is given by the way of four cylindrical windows, two silicon windows for the infrared absorption measurements with a path length of 2.5 cm (which can be varied from 0.3 to 2.5 cm) and the two others sapphire windows for direct observation of the solution to insure that there is no demixing in the sample. The cell volume is 5.5 cm 3 and the homogeneity is ensured with a magnetic stirrer disposed at the bottom of the cell. The sealing is obtained using the unsupported area principle. All windows are positioned on the flat surface of the Inconel plug with a 100 µm kapton foil placed between the window and the plug in order to compensate for imperfections at the two surfaces. Flat teflon seals are used to insure sealing between the plug and the cell body. The heating is performed with four cartridge heaters disposed in the body of the cell in which two thermocouples are placed. The first one is located close to one cartridge in order to achieve a good temperature regulation and the second one is kept close to the sample area, to measure the temperature with an accuracy of about ∆T ~ ±0.5°C. The cell is connected via a stainless steel capillary to a hydraulic pressurising system which allows to adjust the pressure up to 50 MPa with an absolute uncertainty of ±0.1 MPa with a relative error of ±0.3% ( Figure S2 ). ); l, optical path length (cm) and c, sample concentration (mol L -1 ). In this study, a spectral domain is integrated to determine A which implies that ε is homogeneous to L mol -1 cm -2 . Therefore, the method of solubility determination that we adopted is the following: i) identification of a characteristic vibrational band; ii) determination of the molar extinction coefficient for the considered bands, by checking that a small quantity of the product is completely solubilized at 40ºC and 35
MPa (ρ = 0.9 g cm -3 ) (see Table S1 ); iii) determination of the solubility with an important initial mass of product by integrating the selected bands. 
